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REMARKS 

These remaiks are in response to the fourth, final Office Action mailed on May 
3, 2002. The Office Action maintained its previous rejection of claims 1-42. Although 
claims 1, 2, 12-14, 31, 32 and 35 are believed allowable for the reasons given in the previous 
response, they have been cancelled to facilitate the appUcation process. Claims 15 and 33 
have been rewritten in independent foim by incorporating their underlying claims. All of the 
independent claims have been amended to further specif / that the recited anti-reflective layer 
(ARL) is an anti-reflective layer for use in a photolithographic process. These claims are 
respectfully submitted to be allowable over the prior art. Although believed allowable in their 
previous form, they have been so amended to finther clarify their distinctions over the prior 
art. 

All of the pending claims recite the use of an anti-reflective layer (ARL) as 
part of a photolithographic process. As described in the present appUcation between page 1, 
line 8. and page 2, line 6, is a layer used during the formation of integrated circuits and is 
placed formed over the structure before the formation of a photoUthographic mask. The AKL 
absorbs the majority of radiation that penetrates the resist by being less reflective than the 
surface upon which it is placed would otherwise be. 

The Office Action rejects independent claims 3, 15. 36, and 40 under 35 
U.S.C. 102(a) as being anticipated by Kayanuma et al. (U.S. patent number 5,397.729). This 
is respectfully submitted to be in error. The Kayanuma reference has no teachings as to the 
use of antireflective layers for use in photolithographic process. The cited feature in the 
Office Action Gayer 59 of Figure 4e) is a metal silicide layer. Such layers are used to 
improve the conductivity of underlying poly layers, here transistor gate 52, and are not used 
as an antireflective layers in photolithographic processes smce they do not significantly 
reduce the reflectively of the underlying layer,, instead often increasing the amount of 
reflectivity compared to an underlying layer not so coated, and do not form on oxides 
Therefore, it is respectfiilly submitted that a rejection of claims 3, 15. 36, and 40 (and their 
dep«»dent claims 8-10. 16-25. 37-39. and 41-42) under 35 U.S.C. 102(a) based on Kayanuma 
is not well founded. 

The Office Action rejects independent claim 26 under 35 U.S.C. 102(a) as 
being anticipated by TakahasM et al. (U.S. patent number 5,618.749). This also is 
-r^.plctfullv_submitted to be in error. T he Takahashi refer ence also has no teachingsasto the 
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use of antireflective layers for use in photolithographic process. As with the Kayanama 
reference, the cited feature in the Office Action (layer 6b of Figure 9) is a metal silicide layer 
and is used for the same purpose as in the Kayanuma reference. Therefore, it is respectfully 
submitted that a rejection of claim 26 and its dependent claims 27-30 under 35 U.S.C. 102(a) 
based on Takahashi is not well founded. 

The Office Action rejects independent claims 4 and 33 under 35 U.S.C 103(a) 
based on Kayanuma and the secondary reference of Wang et al. (U.S. patent number 
5,545,585) that is cited to provide specific dimensions for the conformal insulating layer. 
This secondary reference also provides no teachings on the use of anti-reflective layers in 
photolithographic processes. Consequently, it is respectfully submitted that a rejection of 
claims 4 and 33 (and their dependent claims 5-7 and 34) under 35 U.S.C. 103(a) based on 
these icferehces is also not well founded. 

The various dependent claims are also beUeved allowable for reasons 
previously stated, but these will not be discussed in the present Amendment except for claims 
40-42. Claims 40-42 are drawn to the feature that the flow is designed so that the capacitor 
module (steps 4-lOa on page 9 of the application) is ranovable without altering the other 
portions of the flow shown on page 9 as steps 1-14. This is discussed, for example, on page 
12, lines 11-16. 

For any of these reasons, reconsideration of the Office Action's rejection of 
claims 3-11, 15-30, and 33-42 is therefore respectfully requested, and an early indication of 
their allowability is earnestly solicited. 
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APPENDIX 

1 Amended Claims 

3 (Twice Amended) A method of fonning a capacitor in an integrated circuit 

comprising: 

fonning a bottom electrode layer on a semiconductor body; 
forming a dielectric layer over at least a portion said bottom electrode; 
fonning a top electrode layer over at least a portion of said dielectric layer; 
removing a portion of said top electrode layer to expose a portion of the 
dielectric layer, 

subsequently removing at least a portion of said exposed portion of the 
dielectric layer to expose a portion of said lower electrode layer, 

subsequently forming a confoimal insulating layer over at least a portion of 
said exposed portion of the bottom electrode layer proximate to said exposed dielectric layer, 
said exposed dielectric layer and at least part of said top electrode layer proximate to said 

exposed dielectric layer; and 

foiming an anti-reflective layer (AKL) for use in a photolithosrapbic pioc^ j 
over at least a portion of the resultant structure subsequent to forming said conformal 
insulating layer. 

. 4.(Twice Amended) A method of fonning a capacitor in an integrated circuit 

I comprising: 

forming a bottom electrode layer on a semiconductor body; 
fonning a dielectric layer over at least a portion said bottom electrode; 
foiming a top electrode layer over at least a portion of said dielectric layer; 
removing a portion of said top electrode layer to expose a portion of the 
dielectric layer; 

subsequently removing at least a portion of said exposed portion of the 
dielectric layer to expose a portion of said lower electrode layer; 

subsequently forming a conformal insulating layer over at least a portion of 
said exposed portion of the bottom electrode layer proximate to said exposed dielectric layer, 
said exposed dielectric layer and at least part of said top electrode layer proximate to said 
exposed di electric layer; an d 
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foTTning an anti-reflective layer (ARL) for use in a photoHthographic process 
over at least a portion of the resultant stnicmre subsequent to fonning said conformal 
insulating layer, wherein said conformal insulating layer has a thickness in the range of from 
20Ato70A. 

l5.(Amended) A [The] method of [claim 14] forming a capacitor in an 
integrated circuit comprising: 

forming a bottom electrode layer on a semicon ductor body_; 

fnrming a dielectric layer over at least a portio n said bottom electrode; 

ff>Tmin p a top electrode laver over at least a portion of said dielectric layeri 

removing a portion of said top electrode laver to expose a porcion of the 
dielectric layer; 



fonning an insulating laver over at lea st a portion of said too electrode and said 

exposed portion of the dielectric layer: 

removing a portion of said insulating lav er and a portion of said dielectric 



layer, thereby exposing 



at least a portion of said lower el ectrode and forming side wall 



.o pacer^. wherein said side wall pacers are fo r med on the side walls of the top electrode and 
of the inter-electrode region of th e dielectric: and 

forming a non-insulatins laver over at le ast a portion of the resultant struchire 



Ruhseoaent removing a portioTi of said insul a ting laver and a portion of said dielectric layer . 



wherein said non-insulating layer is an anti-reflective layer (AKL) _for use in a 
photolithographic process . 



26.(Amended)A method of forming a capacitor in an integrated circuit 



compnsmg: 



forming a bottom electrode layer on a semiconductor body; 
fonning a dielecttic layer over at least a portion said bottom electrode; 
fomiing a top electrode layer over at least a portion of said dielectric layer; 
removing a portion of said top electrode layer to expose a portion of the 
dielectric layer; 

forming an anti -reflective layer (ARL) for use in a photolitho^phic process 
over at least a portion of said top electrode and said exposed portion of the dielectric layer; 

: ^ _ ^ ^ 
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subsequently removing a portion of said exposed portion of the dielectric layer 
and a portion of said bottom electrode layer, thereby exposing at least a portion of said 
semiconductor body and fonning one or more capacitors. 



33 .(Amended) A [The] method of [claim 32 ] fonning an integrated circuit 



comprising: 
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forming a conductive laver on a semiconductor body; 
. forming a capacitor stnicture. com T)rising: 

a to p electrode over a portion of said conductive layer, and 
a riiplef.tric layer between said toP ftlfirtrode and said conductive layer; 
formin g a confoTTnal insulating ' « y^ "ver said capncitor structure and at least a 
pnrfion of .aid co»Hn.W laver pto y^-^t. to .^acitor sTn.cture wherein said confomial 



insulating layer has a tfaicknes <; in the ranee of from 20A to 70A; and 

forming a non-insul^tincr laver over at least a por tioii of the resultant structure 



..,T...n „^T to form i^^ rnnformal inflating layer, wherein said non-insulating layer is an 



anti-reflective layer (apt yf^.».^ i„ ^ photolithographic process . 

36.(Ameiided) A method of fonning an integrated circuit comprising: 
fonning a conductive layer on a semiconductor body; 

fonning a capacitor structure, comprising: 

a top electrode over aportion of said conductive layer; and 
a dielectric layer between said top electrode and said conductive layer; 
forming a conformal insulating layer over said capacitor structure and at least a 
portion of said conductive layer proximate to capacitor structure; 

fonning an anti-reflective layer (ARL) for use in a phot olithoPra phic process 
over at least aportion of the structure resultant firom said forming a conformal layer; 

forming a patterned mask over the stnicture resultant from said fonning an 

ARL; and 

etching said conductive layer using said patterned mask. 

40.(Ainended) A method of fonning an integrated circuit comprising: 
forming a conductive layer on a semiconductor body; 
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providing a process flow for etching said conductive layer, whereby the gates 
of one or more transistors are formed, said flow including a photoUthographic process 
comprising: 

foiming an anti-reflective layer (ARL) for use in a photolithographic 
process over at least a portion of the conductive layer; and 

forming a patterned mask over said ARL, wherein said 
photolithographic process is optimized for forming said gates; 
performiiig a capacitor formation process comprising: 

forming one or more capacitor structures, each comprising a top 
electrode over a portion of said conductive layer and a dielectric layer between the top 
electrode and the conductive layer; and 

forming a conformal insulating layer over said capacitor structures and 
at least a portion of said conductive layer proximate to capacitor structures, wherein 
the capacitor formation process is performed prior to forming said ARL. whereby said 
ARL is additionally formed over said capacitor stmctures, and whereby said 
conformal insulating layer is formed such that said provided process flow is nnaltered; 
and 

etching said conductive layer according to said process flow, whereby the 
lower electrodes of said capacitor stnicmres and said gates are formed. 



Pending Claims 



(Claims 1 and 2 have been cancelled.) 



3.(Twice Amended) A method of forming a capacitor in an integrated circuit 



comprising: 



forming a bottom electrode layer on a semiconductor body; 
forming a dielectric layer over at least a portion said bottom electrode; 
forming a top electrode layer over at least a portion of said dielectric layer; 
removing a portion of said top electrode layer to expose a portion of th 
dielectric layer; 

subsequenUy removing at least a portion of said exposed portion of the 
dielectric-layer toexpose.aportion.of.smdjower^^ 

-11- 
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' subsequentiy forming a conformal insulating layer over at least a portion of 
said exposdd portion of the bottom electiode layer proximate to said reposed dielectric layer, 
said exposed dielectric layer and at least part of said top electrode layer proximate to said 

exposed dielectric layer; and 

forming an anti-reflective layer (ARL) for use in a photolithographic process 
over at least a portion of the resultant structure subsequent to forming said conformal 
insulating layer. 



4.(Twice Amended) A method of forming a capacitor in an integrated circuit 



comprising: 



forming a bottom electrode layer on a semiconductor body; 
forming a dielectric layer over at least a portion said bottom electrode; 
forming a top electrode layer over at least a portion of said dielectric layer; 
removing a portion of said top electrode layer to expose a portion of the 
dielectriclayer; 

subsequently removing at least a portion ,of said exposed portion of the 
dielectric layer to expose a portion of said lower electrode layer, 

subsequently forming a conformal insulating layer over at least a portion of 
said exposed portion of the bottom electrode layer proximate to said exposed dielectric layer, 
said exposed dielectric layer and at least part of said top electrode layer proximate to said 
Kcposed dielectric layer, and 

forming an anti-reflective layer (ARL) for use in a photolithographic process 
over at least a portion of the resultant structure subsequent to forming said conformal 
insulating layer, wherein said confomial insulating layer has a thickness in the range of from 
20Ato70A. 

5. The method according to claim 4, wherein said conformal insulating 
layer is an oxide layer is formed in a thermal process. 

6. The method according to claim 5, wherein said thermal process is a 
rapid thermal oxidation is performed for a length of time in the range of from 10 to 60 
seconds and at a temperature in the range of from 850**C to 1 050°C. 
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7. The method according to claim 4, wherein said conformal insulating 
layer is formed by deposition. 

8. The method of claim 3, wherein said ARL is an anti-reflective coating. 

9. the methodofclaim3, wherein said ARL is titanium nitride- 

10. The method of claim 3, wherein said ARL is a plasma enhanced 
chemical vapor deposition anti-reflective layer (PEARL). 

11. The method according to claim 10, wherein the plasma enhanced 
chemical vapor deposition anti-reflective layer ha$ a thickness in the range of from 300A to 
400A. 

(Claims 12-14 have been cancelled) 



15.(Amended) A method of forming a capacitor in an integrated circuit 



comprising: 



forming a bottom electrode layer on a semiconductor body; 
forming a dielectric layer over at least a portion said bottom electrode; 
forming atop electrode layer over at least a portion of said dielectric layer; 
removing a portion of said top electrode layer to expose a portion of the 
dielectric layer; 

foiming an insulating layer over at least a portion of said top electrode and said 

exposed portion of the dielectric layer; 

removing a portion of said insulating layer and a portion of said dielectric 
layer, thereby exposing at least a portion of said lower electrode and forming side wall 
spacers, wherein said side wall spacers are fonned on the side walls of the top electrode and 
of the inter-electrode region of the dielectric; and 

forming a non-insulating layer over at least a portion of the resultant structure 
subsequent removing a portion of said insulating layer and a portion of said dielectic layer, 
wherein said non-insulating layer is an anti-reflective layer (AKL) for use m a 
photoliSogc^fficTj^cess: — 
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16. Ttie method according to claim 15, wherein said insulating layer is 
formed by deposition. 

17. (Aniended)The method acconJing to claim 16, wherein prior to forming 
said insulating layer by deposition, an anneal is performed. 



18. The method according to claim 15, wherein said insulating layer is 



grown. 



19. The method according to claim 15. wherein said insulating layer is an 
oxide layer with a thickness in the range of from 500A to 2000A. 

20. The method according to claim 15, wherein said side wall spacers have 
a width in the range of from 500 A to 2000 A. 

21. The method according to claim 15, wherein said ARL is an anti- 
reflective coating* 



22. The method according to claim 15, wherein said ARL is titanium 



nitride. 
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23. The method according to claim 15, wherein said ARL is a plasma 
enhanced chemical vapor deposition anti-reflective layer (PEAFX). 

24. The method according to claim 23, wherein the plasma enhanced 
chemical vapor deposition anti-reflective layer has a thickness in the range of from 300A to 
400A. 

25. The method according to claim 15, wherein said bottom electrode layer 
is additionally used to form die gate of one or more transistors formed on said integrated 
circuit. 
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26.(Amended)A method of fotming a capacitor in an integrated circuit 

comprising: 

forming a bottom electrode layer.on a semiconductor body; 

forming a dielectric layer over at least a portion said bottom electrode; 

forming a top electrode layer over at least a portion of said dielectric layer; 

removing a portion of said top electrode layer to expose a portion of the 

dielectric layer; 

forming an anti-reflective layer (ARL) for use in a photolithographic process 
over at least a portion of said top electrode and said exposed portion of the dielectric layer; 
and 

subsequently removing a portion of said exposed portion of the dielectric layer 
and a portion of said bottom electrode layer, thereby exposing at least a portion of said 
semiconductor body and forming one or more capacitors. 

27. The method according to claim 26, wherein said ARL is an anti- 
reflective coatiiig. 

28. The method according to claim 26, wherein said ARL is titanium 

I nitride. 



29. The method according to claim 26, wherein said ARL is a plasma 
enhanced chemical vapor deposition anti-reflective layer (PEARL). 

30. The method according to claim 26, wherein said bottom electrode layer 
is additionally used to form the gate of one or more transistors formed on said integrated 
circuit. 

33.(Araended) A method of forming an integrated circuit comprising: 
forming a conductive layer on a semiconductor body; 
forming a capacitor structure, comprising: 

a top electrode over a portion of said conductive layer, and 
a dielectric layer between said top electrode and said conductive layer. 
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fomimg a conformal insulating layer over said capacitor structure and at least a 
I portion of said conductive layer proximate to capacitor stnictuie, wherein said confoimal 
1 insulating layer has a thickness in the range of from 20A to 70A; and 

forniing a non-insulaiing layer over at least a pprtion of the resultant structure 
I subsequent to forming said conformal insulating layer, wherein said non-insulating layer is an 
1 anti-reflective layer (AIO,) for use in a photolithographic process. 

34. The me^od according to claim 33, wherein said confoimal insulating 
layer is an oxide layer is foimed in a thermal process. 



(Claims 35 has been cancelled.) 

36.(Ainended) A method of forming an integrated circuit comprising: 

forming a conductive layer on a semiconductor body, 

forming a capacitor structure, comprising: 

a top electrode over a portion of said conductive layer; and 

a dielectric layer between said top electrode and said conductive layer, 

forming a confoimal insulating layer over said capacitor structure and at least a 

portion of said conductive layer proximate to c^acitor structure; 

forming an anti-reflective layer (ARL) for use in a photolithographic process 
over at least a portion of the structure resultant from said forming a confoimal layer; 

forming a patterned mask over the structure resultant from said forming an 

ARL;and 

etching said conductive layer using said patterned mask. 

37. The method according to claim 36, wherein said confoimal insulating 
layer has a thickness in the range of from 20 A to 70A. 

38. The method according to claim 37, wherein said conformal insulating 
layer is an oxide layer is formed in a theimal process. 



39. The method according to claim 36. wherein said conductive layer is 
addifioiially used to form-the gate of one or-more 

-16 
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40.(Aiiiende(i) A method of fonning an integrated circuit comprising: 
forming a conductive layer on a semiconductor body; 

providing a process flow for etching said conductive layer, whereby the gates 
of one or more transistors are formed, said flow including a photoUthographic process 
comprising: 

forming an anti-reflective layer (AKL) for^e^jujayphg^^ 
; process , over at least a portion of the conductive layer; and 
" ^ forming a patterned mask over said ARL, wherein said 

photolithogr^hic process is optimized for forming said gates; 
performing a capacitor formation process comprising; 

forming one or more capacitor structures, each comprising a top 
electrode over a portion of said conductive layer and a dielectric layer between the top 
electrode and the conductive layer; and 

fonning a conformal insulating layer over said capacitor structures and 
at least a portion of said conductive layer proximate to capacitor stmctures, wherein 
the capacitor formation process is performed prior to forming said ARL, whereby said 
ARL is additionally formed over said capacitor structures, and whereby said 
conformal msulating layer is formed such that said provided process flow is unaltered; 
and 

etching said conductive layer accordmg to said process flow, whereby the 
lower electrodes of said capacitor structures and said gates are formed. 

41. The method according to claim 40, wherein said conformal insulating 
layer has a thickness in the range of from 20 A to 70A. 

42. The method according to claim 41, wherein said conformal insulating 
layer is an oxide layer is formed in a thermal process. 
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